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DETECTING APACIT YS CIRCUIT 
ft 

FOR^FHE BATTERY 

FIELD OF THE INVENTION: 

The present invention relatesto the field of a^^^tin^Tapacit^ircuit for4be-^ 
battery, especiallvwith a function that is allowable to detect the capacity of the 
battery and 4^will also be able to^cut off the power supply to the electric Joap- 

circuit of the drive controlling devic^utomaticall^w^Se*^ere is a mismatch*! 3 " 

J % ^ 

-tte polarities, a short circuity eve^_oyer-discharge^ from>raattery. 

BACKGROUND OF THE INVENTION: 

According to the speedy progress of *fee"modern society, the living standard of 
the- people is improving day by day. and the current scientific^echnology also 
makes progres^at a tremendous paceg)aad-hcTT tc 4 seeking, for convenient -w™****^ 
15 &S£QQiesjL£Q nimon objecUvfr -^sy- ^vcryone n rrnrdingly^^iJ^ fi eiiiaiii pui po b u jjj lu 
develo^all kinds of transportation vehicles sucl^s^bicycle, motorcycle, automobile, 
train, airplane, vessel etc. a^^^^i^^^s^Tcor^non situation for the-people with 
personal taste in enjoying leisure time to own at least one or even several luxury 
cars. Wtfh-+heyjiiages of free transportation, comfortable inferior decoration, wide- 
20 range of fanciful davdreamrU-t-makesk car become an incredible enjoyment in 
everyone's mind, t herefore t t - pxsl like a place for taking refuge^ior the people to run 
after their favorite models from every kind of media. 
. J0iily juit Lhrixar is^theHriost convenient vehicle in the worlds inr-spiie-irf'the- 
sedan, wagon..., etc._ a p e al l- the best thine for -tim travelling, especially in the hot 
25 season in case of nojiotel roomjlo Gtay^^etm vehicle /will -theft-settle the big 
headache 





Even having all kinds of the benefits from^he vehicles, problem of d*e car- 
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owners -are^that someone might forgetAurn off the headlights ojrvehicle -efte», or 

turn on the stereo equipment, fan, or even high beam for a long period of time, and 

force the battery to over-discharg^T and hence have it bum down or ©trt-^SFEtgf^ 

the huge current caused byxar accident or short circuit might not only 

5 bum down the battery but also caused serious fires etc. ^U-tbe tragedies l ike that 

4 s 410 amc device on the vehicles which eould hav er a function of 

^uto-cut off,, therefore**** o r der to settle thc^ problem of modem people has become 
ft 

an very important topic in present-day living. 

In light of the above matters and based on Jjae^ood experience in studying and 
10 researching^kfthe field of designing and manufacturing J^ier vehicle's batteries for 
many years, the inventof^hus creat^the present invention in order to overcome the 
known problems of the battery ^Sk^o a^^^phieve a practical effect at the same 
time. 

Therefore, the preferred purpose of the invention is to provide wifchra detecting 
1 5 jeapaemi circuit for-fch^ hattew e sp^^ that ialafiowablo to detect - 

the capacity of the battery and hence to- cut off, the power supply at the timev-white 
^the -e apacity m a ^™^^ eraser insufficient or^ overilG W. 5 

-th^xno^r preferred purpose of the present invention is to supply a -kiada 



^faetec^ingn^^cit^ circuit for battery a simple structure and a special 
20 function widetecting the capacity display, under -the* different loading. 

Thus, according to an embodiment of the invention, it is desired to provide a 
letectin^jcapacit^circuit for 4h©^attervcomprises o ne set o^ yoltage detecting 
circuijr one set of current detecting circuit, oafeSEfc^f|Switching circuit, one s e t o f 
/capacity display circuit, one 3c fr of timing circuiUand on p-^ rt-of;dri ving circuit etc. v 
25 ^and t n - which are all fixed onto appropriate positions of the battery^ therein tne»-. 




current detecting circuit and voltage detecting circuit are installed 4rt the same tim e, 
and the switching circuit is actually one kind of electronic switch and is installed at 
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a- 4^ 
Jh& position between the current detecting circuit ancLfcapacity display circui^antfr 

^tthe capacity display circuit comprises more than one set of LED and resistance^the 

^design for^timing circuit is to add and install a timing loop circuit #ttfa*k^the 

voltage detecting circm^and^furthermore^in the shuUUl'fc! uf driving circuity there is 

also an extra driving loop circuit which is installed onto the voltage detecting 

circuit. 

An embodiment of the present invention will now be described by way of 
example with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE ILLUSTRATIONS: 

Figure 1 is a sketch-map for the current circuit wiring of the present invention. 
Figure 2 is a block diagram of the present invention. 
Figure 3 is a flow chart of the present invention. 
Figure 4 is a 405 IB Truth Table in common use. 

BR IEF D ESCRIP T IO N O F THE SYM BOL S ; 



10 Voltage detecting circuit 


RL1-RL6 


Resistance 


1 1 Current detecting circuit 


R51-R54 


Resistance 


12 Switching circuit 


R61-R64 


Resistance 


13 Capacity display circuit 


R71-R74 


Resistance 


14 Timing circuit 


R81-R84 


Resistance 


1 5 Driving circuit 


R91-R94 


Resistance 


16 Manual switch 


R101-R104 


Resistance 


AO 1 -A 10 Operational amplifier 


XO 


No-loading 


V01-V10 The input-port of 


XI 


Light-loading 


Operational amplifier 


X3 


Heavy- loading 


VC0,VC1 The input-port of 


X4 


Over-loading 
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Operational amplifier 
Vrefl Constant voltage 
Vref2 Reference voltage 
Z 1 ~Z2 Zener diode 
R1-R6 Resistance 
R01-R02 Resistance 
R21-R22 Resistance 
R31-R32 Resistance 
R41-R42 Resistance 
RF Resistance 



INH Whether the switching circuit 

is acting 
LED 1 -LED9 Lamp set 
C 1 * R2 Timing loop circuit 
A,B,C 405 IB output control 
D1-D13 Diode 
I/O 405 1 B Input/Output 



DETAILED DES C RI PTIO N; 



Firstly, with reference to both Figures 1 and 2, the present invention which 
15 mcludi^ a capacity detecting circuit for 4feg. battery . comprises ofafc oo tsafc voltage 
detecting circuit 10, < me set otVcurrent detecting circuit 11, one ret of , switching 
circuit 12, one act of. capacity display circuit 13, ^ee^^eCa&timing circuit 14. and 
also oa^a-etdriving circuit 15 etc./ ^ d' auiung whiuh. 

By utilizing the en larging, cffoul f m n iaft Ope rational Am plifier AO, the voltage 

e^mtput voltage and then 



20 detecting circuit 10 will analyst the energv^voth 

>k*will prohibit the voltage fromT^^p^t^^^c^r^Ting device if the value of 
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^output voltage is lower than the protection voltage^and which nye according to the 
following details: 

(1) Resistance R5 and constant voltage diode (Zener diode) Zl will provide 

(2) Resistance R6 and constant voltage diode (Zener diode) Z2 will provide 
wilft ueufBLiiiL voltage Vref2. 
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(3) When the value of V01 is larger than the value of reference voltage Vre£2, 
■ It mcana that the actual voltage oL^^tery is higher than the value of 

, protection voltage so that the rel at rfe * circuit is in , normal operating 
condition. (V01 utilize^ the voltage divided from both resistance R01 and 
R02.) 

(4) At the time whiter the value of V01 is smaller than the value of reference 
voltage Vref2, -tt-means^tfaat the voltage o| [ battery is lower than the value 
protection voltage so that it will cut off the load ing operation automatically. 
(V01 utiliz^^the voltage divided from both resistance R01 and R02.) 



Furthermore ^ current det ectingcircuit 11 and voltage detecting circuit 10 
are installed at the aamo ti -m^soj^wnrprovide the necessary current signals 
jw&ile^ the battery is under the condition of checking the ^^^isze^rci^^d 
proceeding -^rrejoperation ^v-constant current controlling procedure,, and - 
15 besides it wiH Aitilize^he^Hall Effect current sensor together with an isolated- 

function in order to get the necessary current signals without^i ntcrfcring iho 
controlling circuit -iad#L electric power circuit while the said battery is under 



^discharging conditioi^fi ^iu ti^ ^^^p pu aod the value of rated current is 100 
ampersand the ratio of the winding coils is 1/1000, aa^if there^i s ^ a current of 

20 1 ampere passes through the one time winding coil unit then m thi3 way it will 

„\^k*ctfflf*^ -d/^V^ ^T*^fi? -u^n>i^ 

«eftte a current of 0.001 ampere ^at the end of two tim es, ^ iiid iii' g coil unit* 

j (A 

^4p reover ^hi^the current passes through a resistance of 100 ohm which is 



connected serially to the taaa» times winding ' coil unit a nd it wilHhon provide^ -a— 
^voltage of 0.1 volt accordingly^gftc y c ombining with* a function - uf uildigm g 
25 ' ufT ccl ivliiifThl^ ^ Amplifier (AF=(R4+RF)/R4), &r 

that the current sensor will be able to 'measure the value of voltage ^air^^ 
corresponding to the value ofxurrent and then the current detecting circuit 12 
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will utilize Operational Amplifier Al to create a direct current VC1 witt^same 
effective value^fflTd^rar^will be transferred into a current grading circuit for 
grading and linffi^ a^^ai^eref 20 amper^ 50 ampere?..): 

1. At the time - while the value of current is less than 10 ampere* then the 
5 Operational Amplifier A2 will output a signal of and Operational 

Amplifier A3 will output a signal of"-" as well; 

2. At the time v*kite-the value of current is between 10 ampersand 20 ampere^ 
— theathe Operational Amplifier A2 will output a signal "+", and Operational 

Amplifier A3 will output a signal of 4 '-" instead; 
10 3. At the time jvhtie the value of current is up to 20 ampere, then the 

Operational Amplifier A2 will output a signal of "+", and Operational 
Amplifier A3 will output a signal of as well; 
4. At the time while the value ot current 4s— reach. 50 ampere? then the 

A. 

Operational Amplifier A4 will output a signal of and hence it will cut 



a nen 



15 off the power supply automatically from the battery to the drive controlling 

device which io loade d. 

The switching circuit l^nstalled -e^a^position between the current detecting 
circuit 11 and the capacity display circuit 13 is actually -erigTgmd-t^^l^ 
20 switch (Nm ltualb^fS^rH^ X0, light- loading XI, 

^heavy-loadwg- X3^ogether with the corresponding lamp sets &£-LED7, LED8, 
LED9, (Please also refer to the Figure 4 r tfe 405 1 Truth Table): 

1 . At the time w ft ilgt he value of current is less than 10 ampere, ttw^A^ 

>^ ^ ^ 

x B="-", no-loadise X0- '+", thus LED7 will turn on automatically; 
^ K 7^ K s ^ 

25 2. At the time wh il e the v^lue of current is between 10 ampersand 20 ampere, 

<tf^A= 5, +^^="-",^ LED8 will turn on 

automatically; 
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£ S 

3. At the time white the value of current is between 10 ampere and 50 ampere. 
-4m^="+^^ X3=^",^thus LED9 will turn on 

automatically; * 

4. At the time white the signals of no-loadio&XO, light-loadk«Xl, and he^vy- 
5 load«|jX3 are all sfaow."+", then aljjthe LED7, LED8^LED9 lamr?s«^turn 

on and it meana thar^te value of current is still within the normal range; 

5. At the time whire the value of current is over SQ.ampere^iher A4 shows 
it mean s there is a condition of over- loading so that the battery will/cut 
off the power supply for driving the controlling device^utomatical: 

10 

The capacity display circmt^comprises more than onq ^^^==5P ^LED and 

resistance, and under ^indifferent loading conditions. will oompafc^vifc ^ 

switching circuit 12 for the status of no-load^hXO. light-loadiftg, XI and 

heavy- loadiftfe X3 and-4Saas- after the value of the voltage in battery has been 

15 divided 4t»-wi 11 re s ult in tho divided voltage with different impedance* to -be* 

* - X 

correspondeS^^adi input port^f-V05, V06, V07, V08, V09, V10 located on 

each Operational Amplifier A5, A6, A7, A8, A9, A10 aeeoTOmgiy-frt=l5e3l& 

the vokage -o f V05-V 1 0^ *l$ <^Ubvfh : 

1. At the time whil e the value of V05 is less than the reference voltage Vre£2, 
20 ^asaeddie-seteftve LED1 will turn on a red lamp signal in order to send a 

message of warning that the capacity in battery is insufficient and thua it wil 4 

^prohib it- the discharging operation from thd ocrttery accordingly; 

A 

2. At the time while the value of V05 is larger than the reference voltage Vref2, 
then the relativ-e LED1 will turn off as^d^r^&^^l^Q capacity in^battery 

25 is probably sufficient and thus it will be necessary to observe the status of . , 

LED2 in order to confirm whether the battery fs^Slfrcten^foiUhe capacity 1/ 

3. At the time while* the value of V06 is larger than the reference voltage Vref2, 
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thon the relative LED2 will turn on a yellow lamp signal in order to indicate 
a warning that the capacity in' battery is on the edge of draining off very 
soon; 

4. At the time wfttte the value of V06 is less than the reference voltage Vref2, 
HliCTi the i dative LED2 will not light up any signal ^nd^ rt^mcans ^that the 
battery needs to be charged soon; 

5. At the time wbfethe value of V07 is larger than the reference voltage Vre£2, 

■then the relative LED3 will turn on a green lamp signal in order to show that 
of ^* 

the capacity-krbattery is sufficient -al-aH; 

6. At the time wfaite>the value of V07 is less than the reference voltage Vre£2, 

4hcrr*&e-xrfali» LED3 will not light up any signaL^aftd^triTTranfrT hat the 

^ 7 
capacity in» battery will drain off soon; 

7. Same as the above condition (5), at the time whtte-the value of V08, V09, 



V 10 are all larger than the reference voltage Vref2, then all the r elative lam p 
K LED3, LED4, LED5, LED6 will all turn on green lamp signals in order to 

indicate that the capacity imbattery is quite sufficient (The more lamps light 

up the more sufficient capacity it has); 
8. Same as the above condition (6), at the time white the value of V08, V09, 

VI 0 are all smaller than the reference voltage Vref2 ? t h u inll - t l K, iildlivtf t 




lamps LED3, LED4, LED5, LED6 will not light up anv signal -and it mpafrt 

^ > 
that the capacity in v battery is insufficient; 




In light of the above, it is very easy to 4**stH^vhether the capacity in the 
battery is sufficient just by observing the status of LED L LED2, LED3, LED4, 
LED5 and also LED6; and furthermore the capacity display circuit 13 4s>also 
«8S^Bte=t^be operated manually in order to observe the capacity of the 
battery while it is under different loading condition. 



The design for timing circuit 14 is to add and install a timing loop circuit 

Cl*R2-efy^he voltage detecting circuit 10^ tbefem-^e^timing circuit 14 is 

installed with the -said voltage detecting circuit 10 and current detecting circuit 

1 1 at the same tim^r and hen(yt_whi1e there ic a voltage V0 1 jjnput into the 

A? $ ^ 

system (V01 utilizes the voltage divided from the resistance R01, R02).: and if- 

the voltage of the battery is higher than the reference voltage Vre£2, it will 

conn&ct 3ucc6 &&feHyrbt rt on th ^arafrary^-ttaiile the setting time is over but-tne 



25 



voltage of the battery is stiH- lower than the reference voltage Vref2, so tha t the 
10 battery willYcut off the power supply for driving the controlling device 



1. Similar to the above, in the structure of driving circuit 15 there is also an extra 

driving^oc^ circuit which is installed cua^^the voltage detecting circuity 0, 

15 wheiplkLthe driving circuit 15 is installed with the<sai4 voltage detecting circuit 

10 and current detecting circuit 11 at the same time; and hencev^rm^the voltage - ^ /u 

of the battery is less than the reference voltage Vref2, &us the battery wil^cut off ^ 

the power supply ioo pr circuit for driving the controlling device uuloiimtiCiilly * 

¥rttttethe setting time on timing circuit 14 is &yqt orat the time white the current 
^ as? u/LlcA, A, 

20 detecting circuit 1 1 is detecting the output on A4 j^""" (*M*ieans the status of 

current is abnormal). 



I ' cld tr vg configurations for the circuits 
installed according to the present invention are fixed properly onto the battery. 



Finally, relying on the above structure and with reference to4fe& Figure 3 which «^ 
is a flow chart for the present invention, in rii;tni1 n . .n Ynlmwings: J 
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l.wit^the special functions Igf OVI^L 4fem^the present invention, the voltage 
detecting circuit 10 will detect the battery automatically and try to find out 



whether the voltage in the battery is ia normal condition or not: 

(1) At the time 4vh^cr voltage detecting circuit 10 detects ^^^ a va * ue °f 
5 voltage wfrtek is much lower than the normal value(or a status of breakdown 

while it is abnormal), then it will switch into timing circuit 14, and hence stop 
the power supply at once i f it is ove r the setting time, bufif'will supply the 
power accordingly only after 4t-i^^verl5to^ormal condition. 

(2) At the time while voltage detecting circuit 10 detects with abnormal condition, 
10 then the current detecting circuit 11 will force the driving circuit 15 to detect 

the status of^cmrent automatically. t a *\ 

a. v/w ^ r*r^ 

2. ^ppoGecH tTy-^^^e setting time on the timing circuit P°wer supply 

will be stopped at once, and then«k- will return to voltage detecting circuit 10 

system white it has reverted properly. 
A- 

15 3. With a function from current detecting circuit ll^iHs able to treat the current 
into different grades such as no-load ing X0 , light-load ing heavy-loadrfig" X3 
and over-load iiig ulqu - y ct^ 

(l) jtt*the time white, the status of the current is overflow, 4^will be able to test 



automaticallv whether it is allowable to supply the power again, b«H*istead4ti 
20 will switch into the timing circuit 14 if it has determined that it is still not 

suitable, and also 4# will stop supplying the power whilo it is over the setting 
time, butifrwill supply the power again wht^it has reverted properly. 
(2) At the time white everything is in normal status, then the current detecting 
circuit 11 will drive capacity display circuit 13 by means of switching circuit 

4.§^s availabl^ to find out whether the capacity in the battery is sufficient or not in 
order to supply the power just by means of the capacity display circuit 13. 
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Preferably, with the special functior?4©H»* the present invention of detecting 
opacit y c ii c uit for the battery it is allowable t OLdetectthe exact capacity in the 
battery, and hence it is very easy for the user to find out whether the capacity in 



the battery is sufficient or not^^rthermore«4t-will isolate both the battery and 

^hT^jTh mismatched in mfpo^t^n, in a condition of short j. 
'hile it is ovc r^ dischargod fe-o^o ^ttery^ ^^^^ ^^^/ 



lo n ri i ng propfrfy w hil s t is mismatched in tffc polnntjfec, in a condition of short 
circuity even while it is ove r^ dischargo d 

Jn view of the opooific embodiment dcaoribcd h e rein , Wiile^articular 
10 embodiment of the present invention has been illustrated and described, it would be 
obvious to those skilled in the art that various other changes and modifications can 
be made without departing from the spirit and scope of the invention. It is therefore 
intended to cover in the appended claims all such changes and modifications that 
are within the scope of the present invention. 

15 
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ABSTRACT: 

A detecting capacity circuit for the battery which comprises one set of voltage 
detecting circuit, one set of current detecting circuit, one set of switching circuit, 
one set of capacity display circuit, one set of timing circuit and one set of driving 
5 circuit etc.; among which, the above circuits are all fixed on the appropriate 
positions of the battery, and under the multiple-loaded circumstances if the battery 
do have the special functions of present invention it will not only be allowable to 
detect it's capacity but also be able to properly isolate both the battery and the 
loading while there is a mismatch on the polarities, a short circuit, or even over- 
10 discharged from a battery. 
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Figure 1 
Figure 2 

5 

Battery Voltage detecting circuit Capacity display circuit Driving 

circuit 

Current detecting circuit Timing circuit 

1 0 Switching circuit 



Figure 3 
15 Starting 

detecting on the low voltage 

the current is overflow 
Timing circuit 

to grade the current the setting time is over 

Switching circuit 

Capacity display circuit insufficient voltage 
25 stop power supply 

Continue to supply the power ~- revert 



Voltage detecting circuit 

Driving circuit 

Current detecting circuit 
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